APPENDIX A(2)

SUMMARY OF ANALYTICAL RESULTS
FOR FISH SAMPLES
(FILLETS) COLLECTED FROM
BIG SANDY RIVER 1990
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APPENDIX A(3)

FISH KILL INVESTIGATIONS SUMMARY
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APPENDIX B

LAKE INFORMATION AND
EXPLANATORY CODES
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APPENDIX C

NONPOINT SOURCE IMPACTED WATERBODIES
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Abbreviations Used in Data Source Table

Agricultural Stabiliztion and
Conservation Service

Kentucky Department for
Health Services

Kentucky Division of Water
Ambient Monitoring Program
Bacteriological Monitoring

Bioassay Monitoring/Toxicity
Testing Program

Intensive Survey Monitoring
Program

Lakes Monitoring Program

Nonpoint Source Program

Kentucky Nonpoint Source Survey
Kentucky Geological Survey

Kentucky Nature Preserves Commission

Kentucky Department of Fish and
Wildlife Resources

National Park Service

Ohio River Valley Water Sanitation
Commission

Tennessee Technological University
University of Kentucky

United States Army Corps of Engineers
United States Department of Agriculture

United States Environmental Protection
Agency

United States Fish and Wildlife Service
United States Geological Sutvey

179

ASCS

HLTH DEPT
KDOwW
KDOW-AMB
KDOW-BACT

KDOW-BIO

KDOW-IS
KDOW-LAKE
KDOW-NPS
KNPS

KGS

KNPC

KDFWR
NPS

ORSANCO
TN-TECH
UK
USACOE
USDA

USEPA
USFW
USGS



Parameter Abbreviations

Abbreviations
Parameters or Notation
Agriculture
Total Suspended Solids SUSPENDED, SOLIDS

TSS
Sediment SED, SEDIMENT
Pesticides PEST
Lindane LINDANE
Dichloro-diphenyl-trichloroethane DDT
Nutrients (ammonia, phosphorus) NUTR, NUT
Bacteria BACT
Dissolved oxygen DO
Nitrates NITRATES, NO,
Mining
Acidity ACID
Manganese Mn
Sulfates SO,
Aluminum Al
Metals MET
Iron IRON, Fe
pH pH
Alkalinity ALKALINITY, ALK
Specific Conductance SP COND, COND
Petroleum
Chlorides Cl
Total organic carbon TOC
Urban
Oil-grease OIL-GREASE, 0/G
Arsenic As
Solid waste SOLID WASTE .
Polychlorinated-biphenyls PCB
Total dissloved solids TDS
Bromide Br
Sodium Na
Calcium Ca
Volatile organic compounds voc
.Organics ORGANICS, ORG
Fluorides FLUORIDES, F1
Cyanide CYANIDE
Fuel {Gasoline, Diesel FUEL
Inorganics INORGANICS, INORG
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Nonpoint Source Category Codes

10

20

30

40

50

Agriculture ‘ 60

11 Non-irrigated crop production

12 Irrigated crop production

13 Specialty crop production (e.g.,
truck farming and orchards)

14 Pasture land

15 Range land

16  Feedlot - all types

17 Aquaculture

18 Animal management areas

19 Manure lagoons

Silviculture 70

21 Harvesting-reforestation

22 Forest management-

23 Logging road construction/
maintenance

Construction
31 Highway - road - bridge

32 Land development

Runoff/Storm Sewers 80

(Includes runoff from residential,
commercial, industrial, and park-
land areas not covered under other
source categories)

Resource Extraction

51 Surface mining

52 Subsurface mining

53 Placer mining

54 Dredge mining

55 Petroleum activities

56  Mill tailings 90
57 Mine tailings

Land Disposal

61 Sludge

62 Wastewater
63 Landfills

64 Industrial land treatment
65 Onsite wastewater
systems
(septic tanks, etc.)
66 Hazardous waste
67 Septage disposal

Hydrologic - Habitat Modification

71 Channelization
72 Dredging

73 Dam construction
74 Flow regulation

75 Bridge construction

76 Vegetation removal

77 Streambank modification -
destabilization

78 Draining - filling of wetlands

Other
81 Atmospheric deposition
82 Waste storage - storage

tank leaks
83 Highway maintenance & runoff
84 Spills
85 In-place contaminants
86  Natural

87 Recreational activities
88  Upstream impoundments
89 Salt storage sites

nknown

181



REFERENCES

Agricultural Stabilization and Conservation Service. 1987. Best Professional Judgement
(evaluation) United States Department of Agricultural, Lexington, Kentucky.

Bosserman, R.W. and P.L. Hill, Jr. 1985. mmuni 1 f Thr

Wetl
Ecosystems Impacted by Acid Mine Drainage. In Proceedings of Wetlands and

Water Management on Mined Lands Conference, Pennsylvania State University,
University Park, Pennsylvania. 287-303 pp.

Crawford, N.C. 1982. Hydrogeologic Problems Resulting from Development Upon
Karst Terrain, Bowling Green, Kentucky.

Crawford, N.C. 1985. Dye Trace of Subsurface Flow Route Taken by Water

Discharge into Kendall Sinkhole Number Two, Simpson_County, Kentucky.

Crawford, N.C. 1986. nvironmental Protection Agency Emergen
Toxic Fum ontamin roundwater in Karst T hy. In the
Proceedings of the Environmental Problems in Karst Terrances and Their Solution
Conference, Oct. 28-30, 1986, Bowling Green, Kentucky.

Crawford, N.C. and C.G. Grave. 1984. Extended Inventory of Drainage Wells in

Kentucky and Tennessee. In Stormwater Drainage Wells in the Karst Areas of
Kentucky and Tennessee, Vol. 1. pp. 1-52.

Crawford, N.C. and J. Webster. 1986, Karst Hazard Assessment of Kentucky:
Groundwater Contamination. Map prepared for U.S. Environmental Protection
Agency, Washington, D.C.

Davis, R.W. and E.W. Matthews. 1983. Chloroform Contamination in P f th
Alluvial Aquifer, Southwest Louisville Kentucky. U.S. Geological Survey.
Water Supply Paper 2202. 25 pp. '

Department of Health Services. 1987. Best Professional Judgement (evaluation).
Human Resources Cabinet, Frankfort, Kentucky.

Dyer, K.L. 1983. Effects on Water Quality of Coal Mining in the Basin of the North
Fork Kentucky River, Eastern Kentucky. U.S. Geological Survey. Water-

Resources Investigations Report 81-215. 94 pp.
Environmental Resources Management, Inc. 1980. Hydrogeologic Assessment of

Disposal/Ponds at National-Southwire Aluminum Company Hawesville, Kentucky

Faust, R.J. 1980. Groundwater Resources of Lexington, Kentucky Area. U.S.

Geological Survey. Water-Resources Investigations Report 76-113. 24 pp.

182



Ferry, F. P. (Thesis). 1984. Investigation of Possible Metal ntamination
roundwater lies in Sloans Vall loans Vall \/ m in

Pulaski County, Kentucky. Wright State University, Dayton, Ohio. 176 PP

Fickle, Todd. (Thesis) 1991. A Hydrological Investigation of the Anvil Rock Sandstone
ifer_in P, f Union nty, Ken - University of Kentucky,
Lexington, Kentucky.

Haztech, Inc., N.C. Crawford, and Research Planning Institute, Inc. 1986. Rockwell
International Technical Report of Sample/Study Plan.

Kentucky Department for Fish and Wildlife Resources. 1981-1988. Surface Water
Quality Data (unpublished). Kentucky Department for Fish and Wildlife
Resources, Frankfort, Kentucky.

Kentucky Division of Water. 1981. The Effects of Coal Mining Activities on the Water

uality of ms in Western and m fields of Ken . Kentucky
Division of Water, Frankfort, Kentucky. 484 PpP-

Kentucky Division of Water - Intensive Surveys. 1981-1991. Surface Water Monitoring
Data (unpublished). Kentucky Division of Water, Frankfort, Kentucky.

Kentucky Division of Water. 1986c. Ken Report to Congress on Wi
Quality. Kentucky Division of Water, Frankfort, Kentucky. 192 pp.

Kentucky Division of Water. 1986d. Memorandum form G.D. Hoffman to R,W. Davis

arding NP, ntamination of Groundwater. (unpublished).

Kentucky Division of Water - Ambient Monitoring Program. 1986-1991. Surface Water
Monitoring Data (unpublished). Kentucky Division of Water, Frankfort,
Kentucky.

Kentucky Division of Water - Biological Monitoring Program. 1986-1991. Surface
Water Monitoring Data (unpublished). Kentucky Division of Water, Frankfort,
Kentucky.

Kentucky Division of Water - Bacteriological Investigations. 1987-1991. Surface Water
Monitoring Data (unpublished). Kentucky Division of Water, Frankfort,
Kentucky.

Kentucky Division of Water. 1988a. Calvert City area Water Well Study. (To be
published). Kentucky Division of Water, Frankfort, Kentucky.

Kentucky Division of Water. 1988b. 1988 Ken R o Congress on Water
Quality. Kentucky Division of Water, Frankfort, Kentucky. 155 pp.

183



Kentucky Division of Water and Kentucky Geological Survey. 1988. Gateway Area
Development District Water Well Study. Kentucky Division of Water in
cooperation with KGS, Frankfort, Kentucky. 55 pp.

Kentucky Division of Water. 1989. Water Quality Branch Evaluation - Best
Professional Judgement. Kentucky Division of Water, Frankfort, Kentucky.

Kentucky Division of Water. 1990a. 1990 Kentucky Report to Congress on Water

Quality. Kentucky Division of Water, Frankfort, Kentucky. 187 pp.

Kentucky Division of Water - Clean Lakes Program. 1990-1991. Surface Water
Monitoring Data (unpublished). Kentucky Division of Water, Frankfort,
Kentucky.

Kentucky Division of Water - Nonpoint Source Program. 1990-1991. Surface Water
Monitoring Data (unpublished). ~Kentucky Division of Water, Frankfort,
Kentucky.

Kentucky Division of Water. 1991a. Water Quality Branch Evaluation - Best
Professional Judgement. Kentucky Division of Water, Frankfort, Kentucky.

Kentucky Fair Tax Coalition. 1983. Reports of Groundwater Contamination in Ligon,

Kentucky. Memorandum, (unpublished).

Kentucky Geological Survey. 1991. Effects of Deep Coal Mines on Hydrology
(unpublished). Kentucky Geological Survey, Lexington, Kentucky.

Kentucky Nature Preserves Commission. 1979. Agquatic Biota and Water Quality
Survey of the Appalachian Provence, Eastern Kentucky. Vol. 1 - Big Sandy and
Cumberland River Drainage. Vol. 2 Kentucky, Licking, Little Sandy River and
Tygarts Creek Drainages. Kentucky Nature Preserves Commission, Frankfort,
Kentucky.

Kentucky Nature Preserves Commission. 1980a. Aquatic Biota and Water Quality

Survey of the Upper Cumberland River Basin. Vol. 1 & 2. Kentucky Nature

Preserves Commission, Frankfort, Kentucky.

Kentucky Nature Preserves Commission. 1980b. Western Kentucky Coal Fields;
relimi Investigations of N T 1 Resources. Vol. 1

& 2. Kentucky Nature Preserves Commission, Frankfort, Kentucky. 584 pp.
Kentucky Nature Preserves Commission. 1981, ic_Bi Water i
Survey of the Western Kentucky Coal Field. Vol. 1 & 2. Kentucky Nature

Preserves Commission, Frankfort, Kentucky.

Kentucky Nonpoint Source Pollution Survey of Conservation Districts. 1987.

184




Lambert, T.W. 1979. Water in the Elizabethtown Area - A Study of Limestone

Terrane in North-Central Kentucky. U.S. Geological Survey. Water-Resources
Investigation Report 79-53. 81 pp.

Leitheuser, A.T. 1988. Technical/Agency Report - Kentuc ve Shrim

Recovery Plan. Prepared for the U.S. Fish and Wildlife Service, Asheville,
North Carolina.

Mitsch, W.J., R.W. Bosserman, P.L. Hill, J.R. Taylor. 1982. (Classification and

Management of Wetlands in the Western Kentucky Coal Field. First Annual

Report, Water Resource Research Institute, University of Kentucky, Lexington,
Kentucky. Research Report Number 131. 78 pp.

Mitsch, W.J., M.A. Cardamone, J.R. Taylor, and P.L. Hill, Jr. 1985. Wetlands and
Water Quality Management in the Eastern Interior Coal Basin. In Proceedings
of the Wetland and Water Management on Mined Lands Conference,
Pennsylvania State University, University Park, Pennsylvania. pp. 121-137.

Mitsch, W.J., J.R. Taylor, K.B. Benson, and P.L. Hill. 1983. Atlas of Wetlands in
Princi rface Mining Region of Western Kentucky. University of
Louisville, Louisville, Kentucky. 134 pp.

Muendel, V.D. (unpublished Thesis). 1980. Groundwater Sampling in Chrivgtia_g

County, Kentucky. Austin Peay University, Clarksville, Tennessee. 15 pp.

Mull, D.S,, S. Cordivioia, and D.W. Risser. 1981. Availability and Quality of Water
from Underground Coal Mines in Johnson and Martin Counties. Kentucky. U.S.
Geological Survey. Water-Resources Investigations Report 81-690. 51 pp.

Mull, D.S. and M.L. Lyverse. 1984. Groundwater Hydrology of the Elizabethtown

Area, Kentucky. U.S. Geological Survey. Water-Resources Investigations
Report 84-4057. 59 pp.

National Park Service. 1991. The Effects of Recharge Basin Land - Use Practices on
Water Quality at Mammoth Cave National Park, Kentucky. U.S. Dept. of the
Interior, National Park Service, Mammoth Cave, Kentucky.

Ohio River Valley Water Sanitation Commission. 1988-1991. Surface Water
Monitoring Data (unpublished). ORSANCO, Cincinnati, Ohio.

Peake, T. and R. Thieret. Date Unknown. Water Quality in Selected Areas of
Magoffin County, Kentucky. Fair Tax Coalition and Vanderbilt University’s
Student Environmental Health Project.

Plebuch R.O. 1976. Hydrology of the Princeton Area, Kentucky. U.S. Geological
Survey. Water-Supply Paper 1607. 56 pp.

185



Quinlan, J.F. and D.R. Rowe. 1977. Review of the Physical Hydrology of the Central
Kentucky Karst; from Hydrologic Problems in Karst Regions, edited by R.R.

Western Kentucky University, Bowling Green, Kentucky. pp. 50-62.

Ross, 1.J., S. Sizemore, J.P. Bowden, and C.T. Haan 1978. Effi f Soil Injecti

of Liquid Dairy Manure on the Quality of Surface Runoff. University of

Kentucky Water Resources Research Institute, Lexington, Kentucky. Research
Report 113. 66 pp.

Scanlon, Bridget R. (Thesis). 1985. Chemical, Physical, and Microbiological

haracteristics of Groundwater in Well rings in_the Inner Bl
Region. 216 pp.
Schindel, Gary. (Thesis). 1984. Enteri ntamination of an Karstfiel
onate Aquifer: The Doubl rings Drainage Basin wlin reen
Kentucky. 147 pp.
SMC Martin, Inc. 1983. ipper Wells of East-Central Kentucky: An

Environmental Assessment.

Tennessee Technological University. 1989. Surface Water Quality Data (unpublished).
Tennessee Technological University, Cookeville, Tennessee.

U.S. Army Corps of Engineers. 1982-1991. Water Quality Monitoring Data
(unpublished). U.S. Army Corps of Engineers; (Louisville and Huntington
Districts) Louisville, Kentucky.

U.S. Army Corps of Engineers and Kentucky Division of Water. 1989. Fishtrap Lake

Water Quality Data (unpublished). U.S. Army Corps of Engineers, Huntington
District, Huntington, West Virginia.

U.S. Army Corps of Engineers. 1992. The Distribution of Nutrients and Phytoplankton

in Taylorsville Lake, Kentucky. U.S. Army Corps of Engineers, Louisville
District, Louisville, Kentucky. 170 pp.

U.S. Environmental Protection Agency. 1981. Draft Environmental Impact Statement,
Mammoth Cave Area, Kentucky. U.S. EPA Report 904/9-81-071. 225 pp.

U.S. Environmental Protection Agency. 1981-1982. Environmental Impact Statement,
Mill Creek Area, Jefferson, County, Kentucky. EPA 904/9-81-079. 151 Pp-

'U.S. Environmental Protection Agency. 1982. Environmental Impact Statement, Mill

Creck Area, Jefferson County, Kentucky, Wastewater Facilities. U.S. EPA,
Report EPA 904/0-82-097. 151 pp.

186



U.S. Environmental Protection Agency. 1983. Draft Environmental Im men
efferson nty, Ken Wastewater Facilities. U.S. EPA, Report
EPA 904/0-83-115. 255 pp.

U.S. Environmental Protection Agency. 1990. Advanced Identification of Wetlands
Program. (unpublished).

U.S. Fish and Wildlife Service. 1988. 1 Water Level M. nt D

Environmental Impact Statement. U.S. Department of the Interior, Southeast

Region, Atlanta, Georgia. 328 pp.

U.S. Geological Survey. 1980-1991. USGS Surface Water Monitoring Data

(unpublished). U.S. Geological Survey, Water Resources Division, Louisville,
Kentucky.

U.S. Geological Survey. 1990-1991. Definition of the Gr. ndwater Hydrol f
" Integrated Watersh Kentu tate University Agricultural Research
Farm (unpublished). U.S. Geological Survey, Louisville, Kentucky, in
cooperation with KSU. .

University of Kentucky. 1989. Surface Water Monitoring Data (unpublished).
University of Kentucky, Water Resources and Research Institute, Lexington,
Kentucky.

University of Kentucky. 1991. ricultural Chemical Uses of Impacts on Kentuc

Groundwater Resources (unpublished). University of Kentucky, College of
Agriculture in cooperation with KGS and IMMR, Lexington, Kentucky.

Warren County Conservation District. 1991. Implementation of Best Management
Practices for Sediment Pollution Control in the Harris Springs Groundwater Basin
(unpublished).

187



Watars Supporting Deslgnated ises

Watere Partially Bupporting Designaled Usss

Waters Mot Bupporting Dassignsiasd Uses

"i?il‘-,.;d\

05090203..

Unknown or HNol Aszessad

oo / {

{

Numbers Represent Hydrologic Unit Codes

-

sl A
~43:08100205
S ﬂ{i{f’;
T,

ad

Gk A

C.

” Lpwer Deeiy
home 2y
N

% RB

05100202

MiLES

0 29 30 48



w@w@mmwm@

143 239OV
Bk " .w.q 4

10L0ELSO

Pl e 1 . i %, &

{ s kg ! ey
% 7 Ay AN § . 7 ) ) N
y o § 5 P

M e DN
ch\,:c.,é

>

.

2010E150¥

~,

gepon Jun 218ojoiph Jusesidey slequiny

pussesay ION IO UMOUNUR

gnen peisuliseg Bujjioddng 3o sieiel
gean pejeufiseq OSuppsoddng Ajwiiing BI9iEA
g8 peieubineg DBujjioddng sielnps

NISYE HIAIK ONVTH3IdWNO Hiddn



, e31K 08

\,\ . BP0 }uf 218010:piH Jueeadely siagquUIny
for
7Y

vo
65‘“@“
e,

3 e
3

)

g

ﬁ 'JN..-.<
&
7
<
i 53}’0(‘?
BN
;\r

g 9T} . A
% ww.wm/ma{x,\s\ £ & oS
3 N & } 3% { &
);luw.lt G, t..m.x‘...,y.‘ " }
% ~0 \\‘./..A\ & t 2
N - vk . s .
- o 5 % A e Ak
g FN = Aol PN AT ¥ O A N
% M\.\JMW\).L v«ww g " 2 .,..< u«a.‘qm .
4
3
£~ e

& AL
i o My . e F
w\uu [ AR g ] w\ E: LN Xy m.)«\z, 1{..‘.. m -
d o/ @\wﬁ.;u\;\ ) N N , LOOLSD | R
N ¥ o0 ‘ Ty T e N e N s
..” ..2.\\ «Y.\. . ’ ? k 3 RO

S .\.M); s
“agn

. .,xwwﬂw.,,wvoé w.

%

PEBRGREY JON IO LAOURUN

ga8y) pesuBiseq Bujiiocddng JON Sieimg
sean peinuliseq Supioddng Alviiding eieinps

ssg peysuliineg Ouppioddng siojupm

NISYE H3AIH DSNDIDIT



B3I UN 08

gapon juy 0180j0IpAR Jussaidey sisquIny

POSEsERY JON IO uUmOuNuUp

gesy paivuliseg Suppsoddnyg 10N SimiBs
seef pojsuBiseg Bujisoddag Apeisiwg €lojem

€8s pejrubiseg OGujiioddng sisympy  TETmmaw

SNISVE H3AIH IddISSISSIN ANV 33SS3INN3L



P

A s . f ?c, € ﬁw ,\\k/ ./. xﬁ.g
”. T3 : { P P 32 )

pal -
ﬁ. ;owV\ &w&
»MM\ ¥ f g
" —~_ /|90z0Ets0,
mony _—, , mu .&.ﬂk / )
f SA
BIH &.w 0«313&.133 Qw Q

B8RpOD Uy Si1BojoIpAY Juessidey siagqunp

PORSVRRY JON IO UMOUNUD

sesn peivuliseq Bupjinddng jonN eiBIvs
seefy pojuulljesqy Bujjsoddng Almijsed wieiwgs
sesfny pejvulisag Supgsoddng sieluss



ANDY A QIN

includes Little Sandy Biver and Tygarts Creek

Watars Supporting Dessignsted Uses
Waters Partially Supporiisg Designated UUses
Watsrg Mot Supporting Designated Lises

Unknown or Mot Asgsssssd

Numbers Represent Mydrologic Unit Codes

103_{ (|

~ e g

3 [ 05090103

TR

2
-
A

)

‘ﬁ"’\‘fi‘z
yis
&)

K““"ft{e .

&,
&

RN

N

!
&

k'.

e :
TN Y

“ widdly

AN
2 3

£

05070

$o MiLES




20001150 5

14 ) ﬁ»\

e

225 Auwoy
WY Aoy

" \WW.
RS ~
e Y v

% _./. W.
LSO

{

.......... \,issfcﬁuw. o h..s.ﬁ \,,w.u/“wafrw_.u\ M/a\,
. 50001160 7~
saposn Hun vibojoipAy jusssiday RIBqUIn T R nedi B
4

Pe3SRENyY JON IO UMOUNURD

sesy pojeubiseq Buizioddng (ON SI8IBA
sasn poyvuliseq Bujjioddng Aypnisd sisjep
gse(] peisuliseq Bujjsoddng SisiBg

NISVE HIAIH NI3HD




o 5 Sy
/ B

VT

"o ,.,.u,”v

gw, o

-

Z0L0¥1g :

E

sapon jun 2BojoipAl juseeidel gIegUny

POSRORSY ION IO UMOURUR

sgen poysuliinen Bujisoddng 0N SI9IBAR
gasny peynudiasg Buppsoddng Apmpivng sisium

Prosees

ey o»vww.«\@

LOLOY LSO

sesy pejrubiseq Bupjsoddng LI8yvm

ISvd HdAId L1VS



